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The purpose of this paper is to examine the relationship between earthquake damage and 
geomorphologic condition caused by the 921 earthquake in 1999, Taiwan. The relationship between both 
on the case of Fengyuan㧔⼾ේ㧕 and Taichung㧔บਛ㧕 area has never been studied by former researchers. 
The results obtained are followings. 
1) Damage of buildings and houses located along surface repture in Fengyuan area is due to surface 
deformation by flexure associated with reverse faulting. 
2)  Damage of high apartment buildings in Taichung city is strongly affected by soft ground sediments 
deposited along river floor and valley bottom plain.  
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㧝㧚ߪߓ߼ߦ 
1999 ᐕบḧ㓸㓸࿾㔡ߩ⊒↢߆ࠄ੹ᐕߪ 10 ᐕ⋡ߦᒰߚࠆޕゞ☜ၘߜࠀ߁ࠆࠎ߲߁ᢿጀߩᵴേߦࠃࠅ಴⃻ߒߚ࿾⴫࿾㔡
ᢿጀߩ․ᓽ㧝㧕㧞㧕 ޔጊ㑆࿾ࠍ฽߻ᐢ᳢ߥ࿾ၞߦ⊒↢ߒߚᏂᄢ࿾㔡ⵍኂ㧟㧕 ޔㄦㅦߦขࠅ⚵߹ࠇߚ✕ᕆኻᔕ߿ౣ
ᑪ࡮ᓳ⥝੐ᬺ㧠㧕
บḧߪ⥄ὼἴኂߩᄙ⊒࿾Ꮺߢ޽ࠆޕߘߩᦨᄢߩℂ↱ߪᄥᐔᵗ⷏✼ߩᒐ⁁೉ፉߩ৻ㇱࠍߥߒޔᄥᐔᵗࡊ࡟࡯
࠻ߣࡈࠖ࡝ࡇࡦᶏࡊ࡟࡯࠻ߣߩⴣ⓭Ⴚ⇇ߦ૏⟎ߔࠆߎߣߦ޽ࠆޕߔߥࠊߜޔ㧝㧕ࡊ࡟࡯࠻ⴣ⓭ߦࠃࠆ⣄᪞ਛ
ᄩጊ⣂ߩ㓉⿠߇ỗߒߊ㧘㜞ᐲ 3000m ⚖ߩ㜞ጊၞ߇ᐢߊಽᏓߔࠆޕߎߩߚ߼⿠ફ㊂ߪᄢ߈ߊ࿾ᒻߪᕆፋߢ޽
ࠆޔ㧞㧕ጊ࿾ߪⶄ㔀ߥ࿾⾰᭴ㅧߣ߽ࠈ޿ጤ⋚߆ࠄ᭴ᚑߐࠇޔਇ቟ቯߥ࿾⾰᧦ઙਅߦ޽ࠆޕ߹ߚޔ㜞ᐲ 1000m
એਅߦᐢ߇ࠆᐢᄢߥਐ㒺ߪエᒙߥᣂ╙ਃ♿㨪╙྾♿ጀ߆ࠄߥࠅޔଚ㘩߇ᵴ⊒ߢ፣უ߇ᄙ⊒ߔࠆޔ㧟㧕ૐ࿾ޔ
บ࿾ޔਐ㒺ޔጊ࿾ߩฦ࿾ᒻႺ⇇ߦߪᵴᢿጀ߇ಽᏓߒޔᕆ௑ᢳߩᢿጀፗࠍ⊒㆐ߐߖࠆߣߣ߽ߦⵍኂ࿾㔡ࠍᄙ⊒
ߐߖߡ޿ࠆޔ㧠㧕ోፉ߇ᾲᏪ㨪੝ᾲᏪࡕࡦࠬ࡯ࡦ࿾Ꮺߦ޽ߞߡᐕ 1500mm એ਄ߩ㒠᳓㊂ࠍ߽ߜޔ㜞ጊၞߢ
ߪᐕ 3000mmએ਄ߦ㆐ߔࠆޕో㒠᳓ߩ 7ഀ߇ᄐቄߩ᪢㔎ߣบ㘑ߦࠃߞߡ߽ߚࠄߐࠇޔᵩ᳓߿፣უ߇ᄙ⊒ߔ
ࠆޔ㧡㧕࿖࿯ߩ⚂ 30%ࠍභ߼ࠆ⷏ㇱૐ࿾Ꮺߦ⥄ὼ⁁ᘒߩᄢᴡᎹߣᵴേᐲߩ㜞޿ᵴᢿጀ߇ᄙᢙಽᏓߔࠆߣߣ߽
ߥߤߦߟ޿ߡᄙߊߩ⎇ⓥ߇ߥߐࠇߡ޿ࠆޕߒ߆ߒޔ࿾ᒻߣᑪ‛ⵍኂߣߩ㑐ଥߦߟ޿ߡ⺰ߓߚ
߽ߩߪ߶ߣࠎߤߺࠄࠇߥ޿ޕ࿾ᒻ⎇ⓥ⠪ߩ㑐ᔃ߇࿾⴫࿾㔡ᢿጀߦ㓸ਛߒߚ⚿ᨐߢ޽ࠆޕ╩⠪ߪ࿾㔡⋥ᓟߩ⺞
ᩏߣ 2009ᐕ 2᦬ߩౣ⺞ᩏࠍㅢߓߡޔᧄ࿾㔡ߦ߅ߌࠆⵍኂ⁁ᴫߣ࿾ᒻⅣႺߣߩ㑆ߦኒធߥ㑐ଥ߇޽ࠆߣ⠨߃
ߡ޿ࠆޕᧄⓂߢߪบḧߩ⥄ὼἴኂࠍ᭎ⷰߒߚᓟޔบਛ⋆࿾ߩ⼾ේᏒ߅ࠃ߮บਛᏒߦ߅ߌࠆ࿾㔡ⵍኂߣ࿾ᒻߣ
ߩ㑐ଥࠍ੍ኤ⊛ߦᬌ⸛ߒޔ⸃᳿ߔߴ߈੹ᓟߩ⺖㗴ࠍ᣿ࠄ߆ߦߒߚ޿ޕ 
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ߦޔ⚂ 8ഀߩੱญߣਥⷐ↢↥ၮ࿾߇㓸ਛߒߡ޿ࠆ㧘㧢㧕บർޔบਛޔ㜞㓶ߥߤ⷏ㇱᄢㇺᏒ࿤ߢߪᕆㅦߥㇺᏒ
ൻ߇ㅴߺޔή⒎ᐨߢ቟ోᕈࠍήⷞߒߚ࿯࿾㐿⊒߿቟ᤃߢ⠴㔡ᕈߩૐ޿૑ቛ߿㜞ጀࡆ࡞ߥߤ߇ᕆჇߒߡ޿ࠆߎ
ߣߥߤࠍᜰ៰ߢ߈ࠆޕ 
ߟ߉ߦޔ ㆊ෰ 30ᐕ㑆㧔1971㨪2000ᐕ㧕ߩἴኂ⾗ᢱࠍᬌ⸛ߒߚᨋ㧡㧕
㧝㧕ⵍኂઙᢙ㧦࿾ߔߴࠅߣ፣უ߇ 1࡮2૏ߢ޽ࠅޔ
ਔ⠪ߢ 546ઙߣో૕ߩ 52.3㧑ࠍභ߼ࠆޕᕆፋߥጊ
࿾ၞ߇ᐢߊ߆ߟਇ቟ቯߥᢳ㕙߇ᄙߊಽᏓߒߡ޿ࠆ
ߎߣࠍ␜ߔޕߟ޿ߢޔᵩ᳓ߩ 173 ઙ㧔16.6㧑㧕ޔ
࿾㔡ߩ 118ઙ㧔11.3%㧕ޔ࿯⍹ᵹߩ 116ઙߩ㗅ߣߥ
ߞߡ޿ࠆޕ 
ߩႎ๔ࠍਛᔃߦ⥄ὼἴኂߩ․ᓽࠍ᭎
ⷰߔࠆ㧔⴫㧝㧕ޕ 
㧞㧕ᱫ்⠪ᢙ㧦࿾㔡ߦࠃࠆᱫ்⠪߇ 14,736 ฬߣ
࿶ୟ⊛ᄙᢙࠍභ߼ࠆޕߎߩᄢㇱಽߪ 1999ᐕ 9᦬
21 ᣣߩ㓸㓸࿾㔡㧔એਅ 921 ࿾㔡ߣ⒓ߔࠆ㧕ߦ⿠
࿃ߔࠆޕ921࿾㔡ߦࠃࠆⵍኂ⠪ࠍ㒰ߊ࿾㔡ߩᱫ்
⠪ߪ 2૏ߢ 926ฬ㧔19.0㧑㧕ߦ㆐ߒޔ࿾㔡ἴኂߦࠃࠆഀวߪ㜞޿ޕบ㘑ߦࠃࠆ 2,428ฬ㧔49.9㧑㧕߇⚂ඨಽ
ࠍභ߼ߡ࿶ୟ⊛ߦᄙߊޔᵩ᳓ߦࠃࠆ 917ฬ㧔18.8%㧕ࠍวࠊߖࠆߣ 3,345ฬߢ⚂ 7ഀߦ㆐ߔࠆޕᲤᐕ➅ࠅ㄰
ߒ⊒↢ߔࠆบ㘑ߣᵩ᳓ߦࠃࠆੱりⵍኂ߇㓙┙ߟߡ޿ࠆޕ 
㧟㧕ో࡮ඨუኅደᢙ㧦921࿾㔡ߦࠃࠆᏂᄢߥኅደⵍኂߪోუඨუวࠊߖߡ⸘⚂ 10.4ਁᚭߦ㆐ߒޔᷓೞߥᓇ㗀
ࠍ߽ߚࠄߒߚߎߣ߇᣿⊕ߢ޽ࠆޕ921࿾㔡ߦࠃࠆ߽ߩࠍ㒰޿ߚ࿾㔡ⵍኂߢߪ 2,187ᚭ㧔4.2㧑㧕ߣᭂ߼ߡዋߥ
ߊޔบ㘑ߦࠃࠆ 33,693ᚭ㧔64.0㧑㧕ߣᵩ᳓ߦࠃࠆ 16,228ᚭ㧔30.1㧑㧕ߣ߇ᢿὼᛮ߈ࠎߢߡ߅ࠅޔਔ⠪ߢ⚂
9.5ഀࠍභ߼ࠆޕㆊ෰ 30ᐕ㑆ߦ߅ߌࠆ⥄ὼἴኂߢߪ 1999ᐕ 921࿾㔡ߦࠃࠆᓇ㗀߇Ꮒᄢߛߞߚޕߎࠇࠍ㒰ߊ
ߣޔᦨᄢߩἴኂⷐ࿃ߪบ㘑ߣᵩ᳓ߢޔ⊒↢㗫ᐲ߅ࠃ߮ⵍኂᢙ߇ᭂ߼ߡᄢ߈ߊޔߎߩኻ╷߇㊀ⷐ⺖㗴ߣ޿߃ࠃ
߁ޕߒ߆ߒޔૐ㗫ᐲߣߪ޿߃⋥ਅဳ࿾㔡߳ߩ㔡ἴኻ╷ࠍᕃࠆߎߣߪߢ߈ߥ޿ޕ৻ᣇޔዬ૑ߩ߹ࠇߥጊ࿾ၞߦ
߅޿ߡ࿾ߔߴࠅ߿፣უߩ⊒↢ઙᢙߪᄙ޿߇ޔⵍኂߪ㕖Ᏹߦዋߥ޿ޕ 
㧔㧞㧕921㓸㓸࿾㔡 
1999ᐕ 9᦬ 21ᣣඦ೨ 1ᤨ 47ಽޔM=7.3ߩ㓸㓸ߜ޿ߜ޿࿾㔡߇บḧਛㇱߢ⊒↢ߒߚޕߎࠇߦ઻ߞߡਛᄩጊ⣂⷏✼
ߦධർᑧ㐳⚂ 90kmߦࠊߚߞߡ࿾⴫࿾㔡ᢿጀ߇಴⃻ߒߚޕߎࠇߪᣢሽߩゞ☜ၘᢿጀߦᴪߞߡ⃻ࠊࠇߚ߇ޔ᧲
௑ᢳߩૐⷺㅒᢿጀߣߒߡߩ․ᓽࠍ߽ߟޕᒝ޿࿾㔡േߦࠃߞߡጊ㑆࿾ၞࠍ฽߻ᐢ޿▸࿐߇ⵍἴߒޔᱫ⠪⚂ 2㨮500
ฬޔోუ⚂ 50,000 ᚭߣ޿ߞߚᧂᦦ᦭ߩᏂᄢߥⵍኂ߇↢ߓߚޕߒ߆ߒޔบਛᏒߥߤߩᄢㇺᏒߪ⋥᠄ߐࠇࠆߎ
ߣ߇ߥ߆ߞߚߚ߼ޔⵍኂߪᲧセ⊛シᓸߢ޽ߞߚޕ࿾㔡ᄢ࿖ߩบḧߦ߅޿ߡޔ921࿾㔡ߪ 1941ᐕ 12᦬ 17ᣣ
ཅ⟵࿾㔡એ᧪ 54ᐕ߱ࠅߩᄢⷙᮨⵍኂ࿾㔡ߣߥߞߚޕㆊ෰ 160ᐕ㑆ߦ⊒↢ߒߚⵍኂ࿾㔡ࠍ⴫㧞ߦᢛℂߒߚ㧢㧕
㧣㧕
 
ޕߎࠇߦࠃࠆߣޔบḧߢߪㆊ෰ 160ᐕ㑆ߦᱫ⠪ 1,000ੱࠍ⿥߃ࠆᄢ㔡ἴ߇㧠࿁⊒↢ߒߡ޿ࠆޕߘߩ㗫ᐲߪ
ᐔဋ⚂ 40ᐕߦ 1࿁ߣ޿߁㜞ߐ޽ࠅޔੱߩ৻↢ߦ 2࿁ߪㆣㆄߔࠆߣ޿߁⸘▚ߦߥࠆޕ 
 ⴫ 1 1971㨪2000ᐕ㑆ߩ⥄ὼἴኂ㧡㧕 
ἴኂฬ ⊒↢ઙᢙ ᱫ்⠪ ᑪ‛ⵍኂ
፣უ 㪉㪋㪈 㪌㪐㪌 㪉㪐㪌
࿾䈜䈼䉍 㪊㪇㪌 㪈㪏㪉 㪋㪐㪏
࿯⍹ᵹ 㪈㪈㪍 㪈㪏㪌 㪈㪃㪇㪉㪈
࿾㔡 㪈㪈㪏 㪐㪉㪍 㪉㪃㪈㪏㪎
㪐㪉㪈࿾㔡 㪈㪊㪃㪏㪈㪇 㪈㪇㪊㪃㪐㪍㪈
บ㘑 㪐㪇 㪉㪃㪋㪉㪏 㪊㪊㪃㪍㪐㪊
ᵩ᳓ 㪈㪎㪊 㪐㪈㪎 㪈㪍㪃㪉㪉㪏
ว⸘ 㪈㪃㪇㪋㪊 㪈㪐㪃㪇㪋㪊 㪈㪌㪎㪃㪏㪏㪊  
 ⴫㧞 ㆊ෰ 160ᐕ㑆ߩਥⷐⵍኂ࿾㔡㧢㧕㧣㧕 
࿾㔡ฬ ᐕ᦬ᣣ 䌍㪣 䌄䇭㫂㫄 ᱫ⠪ ⽶்⠪ ోუ ඨუ
ᓆൻ 㩷㩷㩷㪈㪏㪋㪏㪆㪉㪆㪈㪉 㪎㪅㪈 㪈㪇 㪈㪃㪇㪊㪇 䇭䇭䋿 㪉㪉㪃㪍㪍㪋
ർᷧ᷼ 㪈㪐㪇㪋㪆㪈㪈㪆㪍 㪖 㪍㪅㪊 㪈㪋㪌 㪈㪌㪏 㪍㪍㪈 㪊㪃㪈㪎㪐
ཅ⟵䊶᪢ጊ 㪈㪐㪇㪍㪆㪊㪆㪈㪎 㪎㪅㪈 ᵻ 㪈㪃㪉㪌㪏 㪉㪃㪊㪏㪌 㪍㪃㪎㪍㪐 㪈㪋㪃㪈㪉㪏
ၘ㉿ 㪈㪐㪈㪎㪆㪈㪆㪌 㪌㪅㪏 䋿 㪌㪋 㪏㪌 㪎㪌㪌
ᣂ┻䊶บਛ 㪈㪐㪊㪌㪆㪋㪆㪉㪈 㪎㪅㪈 㪈㪇 㪊㪃㪉㪎㪐 㪈㪉㪃㪇㪌㪊 㪈㪎㪃㪐㪇㪎 㪊㪍㪃㪎㪏㪈
ཅ⟵䊶ਛၘ 㪈㪐㪋㪈㪆㪈㪉㪆㪈㪎 㪎㪅㪈 㪈㪇 㪊㪌㪏 㪎㪊㪊 㪋㪃㪌㪉㪇 㪈㪈㪃㪇㪏㪍
บධᣂൻ 㪈㪐㪋㪍㪆㪈㪉㪆㪌 㪍㪅㪊 ᵻ 㪎㪋 㪋㪏㪉 㪈㪃㪐㪌㪋 㪉㪃㪇㪏㪋
⧎⬒᧲ධ᧲ 㪈㪐㪌㪈㪆㪈㪇㪆㪉㪉 㪎㪅㪊 ᵻ 㪍㪏 㪏㪍㪌 㪉㪃㪊㪏㪉
บධ᧲ർ᧲ 㪈㪐㪍㪋㪆㪈㪆㪈㪏 㪍㪅㪌 㪉㪇 㪈㪇㪍 㪍㪌㪇 㪈㪇㪃㪌㪇㪉 㪉㪌㪃㪏㪈㪏
㓸㓸 㪈㪐㪐㪐㪆㪐㪆㪉㪈 㪎㪅㪊 㪏 㪉㪃㪋㪐㪐 㪈㪈㪃㪊㪇㪌 㪌㪈㪃㪎㪏㪏 㪌㪋㪃㪋㪉㪇  
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 ᒻ࿾ߩ࿾⋆ਛบ㧚㧟
  
✼ධޔᏒਛบߦㇱධޔᏒේ⼾ߦㇱർߪ࿾⋆ਛบ
ޕߔߥࠍ඙࿾ᩭਛߩㇱਛḧบޔߒ⟎૏߇Ꮢ㉿ᄢߪߦ
▫ߩᒻᣇ㐳ߢmk02 ⚂ർධޔmk01 ⚂⷏᧲ߪ࿾⋆
ࠃߦᷧ⢁ᄢࠍ┵ධޔᷧ↲ᄢࠍ┵ർޔߒߥࠍ࿾⋆⁁
㜞╬ߩ㓒㑆m01 ᐲ㜞ߪ㧝࿑ޕࠆ޿ߡࠇࠄ㒢ߡߞ
บ⢁ᄢࠆ߮ߩߦർධߪߦ஥⷏ߩ࿾⋆ޕࠆ޽ߢ࿑✢
ߥᄢᐢߩm013㨪002 ᐲ㜞ߪࠇߎޕࠆߔ㆐⊒߇࿾
⿛߇ゲᦛⶠᵴߪߦㇱᄩਛޕࠆߥࠄ߆㕙ਐᲑᚑᴡࠆ
߇ጀᢿ㔡࿾⣉ሶገߩᐕ5391 ߢㇱ┵ർߩߘޔ߇ࠆ
ߞᴪߦ✼⷏࿾บޔߚ߹ޕߚߒ⃻಴ߡߒⴕᢳߦࠇߎ
࿾บᧄޕࠆ޿ߡߒᏓಽ߇ጀᢿᵴ߱ࠃߣጀᢿ᳓ᷡߡ
㓉ߥ㔀ⶄࠆࠃߦߖࠊวߺ⚵ߩᦛⶠᵴߣጀᢿㅒߪ
ޔᣇ৻ޕࠆࠇߐቯផߣߚࠇߐᚑᒻߡߞࠃߦേㆇ⿠
ടࠆߔ⟎૏ߦ✼⷏⣂ጊጊ㔐ߩ᪞⣄ߪߦ஥᧲࿾⋆
ߦਥߪࠇߎޕࠆߔᏓಽ߇࿾㒺ਐࠆࠇ߫ࠃߣ࿾ጊⵣ
Ⴚߩߣ࿾ૐߣ㒺ਐޔࠅߥࠄ߆ጀጤⓍၸߩ♿ਃ╙ᣂ
ᣂᦨߩጀᢿߩߎޕࠆ޿ߡߒ⥌৻ߦጀᢿၘ☜ゞߪ⇇
บޔߦ߁ࠃߩߎޕߚߖߐ↢⊒ࠍ㔡࿾ 129 ߇േᵴ
ᷡߩ஥⷏ߟ߆ޔࠇࠄ㒢ߦጀᢿၘ☜ゞࠍ᧲ߪ࿾⋆ਛ
tleb tsurht-dlofޔࠅ߅ߡߒ⟎૏ߦ⋚਄ߩጀᢿ᳓
 ޕ߁ࠃ߃޿ߣࠆ޽ߢ࿾⋆ᕈേᄌߥ⊛േᵴࠆߌ߅ߦ
㕙࿾⁁ᚸࠆߍਅࠍᐲ㜞ߊࠆࠁ߳⷏ධߪౝ࿾⋆
ߢญሶᧉᏒේ⼾ߩ┵᧲ർߪᐲ㜞ߩߘޕࠆߔ⿧ථ߇
%1.1 ဋᐔޔm03 ⚂ߢㇱධᏒ㉿ᄢߩ┵ධޔm042 ⚂
⁁ᚸਛบࠍࠇߎޕࠆ޿ߡߒᢳ௑߳⷏ධධߢ㈩൨ߩ
ᒰ⋧㕙 1TFߩ 2 ࿑ߪ㕙࿾⁁ᚸߩߎޕ߱ࠃߣ㕙࿾
บߡߒᵹධߡߟ߆ޔߪᷧ↲ᄢࠆߔ౉ᵹߦጽᶏḧบߡߒᵹ⷏ߪ࿷⃻ޕࠆࠇߐᢿ್ߣࠆ޽ߢ㐳ᑧߩ߳ᣇධߩ㕙ਐᲑߩ
ቯផߣ㗃೨ᐕජ6 ⚂ߪઍᐕᚑᒻߩ㕙࿾⁁ᚸᣥߩߎޕߚ޿ߡߒᵹวߦᷧ⢁ᄢߡߒᚑᒻࠍ࿾⁁ᚸޔߺㄟࠇᵹߦ࿾⋆ਛ
㧕㧤ࠆࠇߐ
㨪003 ᐲ㜞ߦᓟ⢛ߩߘޔࠅ߅ߡࠇߐᚑᒻ߇ፗጀᢿߩᐲ⒟m051㨪001 㜞Ყߪߦ஥᧲ߩጀᢿၘ☜ゞ  㒺ਐ㧕㧝 
߇ᕈ㜞ቯߥ⪺㗼ߦm005㨪004 ᐲ㜞㒺ਐޔߒ␜ࠍૐർ㜞ධߪᐲ㜞ޕࠆ޿ߡߒ㆐⊒߇㒺ਐߛࠎㅴߩᨆ㐿ߩᐲ⒟m006
ߦㇱᣇ஥ਔ⷏᧲ߩ࿾⁁ᚸޔߚ߹ޕߚߞࠊᄌߦ〝ᵹߩ߳⷏ߩ࿷⃻ޔߓ↢߇ᦝᄌ〝ᵹߥᮨⷙᄢޔᓟߩߘޕ
 ޕࠆߔᵹวߦᷧ⢁ᄢޔߒᵹධ߇ᷧ੿╱߮ࠃ߅ᷧᣫߦߎߘޔߒᏓಽ߇࿾ૐߩᕈߒᱷ߼ၒߚߞ߆ߥ߫෸߇Ⓧၸߪ
 
 ኂⵍߣጀᢿ㔡࿾⴫࿾ࠆߌ߅ߦㇱ᧲Ꮢේ⼾㧚㧠
ߪߎߎޕࠆߔᚑ᭴ࠍㇱ৻ߩ࿤ᏒㇺਛบޔߢᏒㇺߩੱਁ61 ⚂ญੱࠆ߼භࠍጯධߩᷧ↲ᄢޔㇱർ࿾⋆ਛบߪᏒේ⼾  
ޔߚ߹ޕࠆߔൻᄌߊ߈ᄢ߳ะ⿛⷏᧲ࠄ߆ะ⿛ർධߢㄭઃጯධᷧ↲ᄢ߇ጀᢿ㔡࿾⴫࿾ޔ߇ࠆߚ޽ߦㇱർߩጀᢿၘ☜ゞ
⟎૏ߦㇱ┵ർߩጀᢿࠄ߆ߤߥߣߎࠆߥߊ߈ᄢ߇ಽᚑࠇߕᐔ᳓ޔߣߎߔ␜ࠍᏓಽߥ㔀ⶄߡߒጘಽߦᧄᢙ߇ጀᢿ㔡࿾
81㨪61 ᦬01 ᐕ9991ޔ߼ߚࠆߔ⸛ᬌࠍଥ㑐ߩኂⵍ‛ᑪߣጀᢿ㔡࿾⴫࿾ޔᒻ࿾ࠆߌ߅ߦၞ࿾ᧄޕࠆࠇࠄ߃⠨ߣࠆߔ
߹ޕߚߒᣉታࠍᩏ⺞࿾⃻ߢ㑆ߩߢ߹ㄭઃ㗡ၢ߳ർࠄ߆ᯅ㓁ධߩㇱ᧲Ꮢේ⼾ߦᣣ41㨪21 ᦬2 ᦬2 ᐕ9002 ߮ࠃ߅ᣣ
 ޕߚߒ⺒್ࠍߤߥ‛ᑪ෰᠗߮ࠃ߅ᒻ࿾ࠄ߆⌀౮ਛⓨߩᓟ᦬ࠞ1 㔡࿾ޔߚ
ߣၞᵹḮࠍ࿾ጊᄩਛߪᷧ↲ᄢޕࠆࠇߐಽੑߦ࿾ૐߩ஥⷏ߣ㒺ਐߩ஥᧲ߡߞࠃߦጀᢿၘ☜ゞߪၞ࿾ᧄ ᒻ࿾㧕㧝㧔
ߥ߈ᄢߩߎޕࠆ಴߳࿾ૐߡߒᢿᮮࠍ㒺ਐߡߒᵹ⷏߮ౣߦࠄߐޔߒᵹർߪ㑆൓᧲ߣ๺ਛߩᵹਛޔߢᴡᄢࠆߔᵹ⷏ߡߒ
 ޕࠆࠇࠄ߃⠨ߣᨐ⚿ߚࠇߐߊߥ௾૛ࠍ࿁ㄤ߇〝ᵹߡߞࠃߦ⿠㓉ߩ㒺ਐߩ஥⷏ߪ〝ᵹᦛዮߩဳ㎛
 
 㧕m01 ߪ㓒㑆✢㜞╬ߩㇱ࿾ૐ㧔ᒻ࿾ߩ࿾⋆ਛบ 㧝࿑
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⊒㆐ߔࠆޕᢿጀፗߪଚ㘩߇ㅴߺᢿጀ૏⟎ࠃࠅ߆ߥࠅᓟㅌߒߡ޿ࠆޕਐ㒺ߩ࿾⾰ߪਛᣂ⛔ߩᩇ┻ᨋጀޔ㞲ᣂ㨪ᦝᣂ⛔
ߩථ⯗ጀޔᦝᣂ⛔ߩ㗡ጭጊጀ߆ࠄ᭴ᚑߐࠇߡ޿ࠆޕ 
㧞㧕Ბਐ ᄢ↲ᷧߩධጯߦߪᄙᢙߩᴡጯᲑਐ㕙߇⊒㆐ߔࠆޕบḧਛ⷏ㇱߩᲑਐ඙ಽߪޔ⴫ጀߦ⿒⦡࿯ࠍ߽ߟ
LT㕙♽ߣߘࠇࠍ߽ߚߥ޿FT㕙♽ߦੑᄢ೎ߐࠇࠆޕߎࠇߦᓥ߁ߣޔᧄ࿾඙ߢߪLT㕙♽߇ 4㕙ߦޔFT㕙♽߇ 3㕙ߦ
⚦ಽߐࠇࠆޕߟ߉ߦฦᲑਐߩ․ᓽࠍ਄૏߆ࠄਅ૏߳㗅ߦⷐ⚂ߔࠆޕᒻᚑᐕઍߪഏ 㧤㧕
 ᧄ࿾඙ߩLT㕙⟲ߩ
㜞ᐲߣᴡᐥߣߩᲧ㜞
߆ࠄਅೞㅦᐲࠍ᳞߼
ࠆߣ2.9㨪3.7㨙/kaߣ
ߥࠅޔ㓉⿠ㅦᐲߪ߆ߥ
ࠅㅦ޿ޕ߹ߚޔᣂᦼߩ
߽ߩ߶ߤᄢ߈ߥ୯ࠍ
߽ߜޔਅೞ߇ടㅦߒߡ
޿ࠆน⢻ᕈ߇޽ࠆޕ 
ߦࠃࠆ୯ࠍណ↪ߒߚޕ 
ԘLT2㕙㧦ᧄ࿾඙ߢᦨ㜞૏ߩᲑਐߢޔ㜞ᐲ 380㨪500mߦบ࿾⁁ߩᐢ޿㕙ࠍ⊒㆐ߐߖࠆޕ౏⠧ဝߢߪᵴⶠᦛߦࠃࠆ
ᄌᒻࠍฃߌߡ߅ࠅޔߘߩ⷏┵ㇱߢᲧ㜞ᢙmߩ⷏⪭ߜૐᢿጀፗߦࠃߞߡಾࠄࠇߡ޿ࠆޕᒻᚑᐕઍ㧦⚂ 80kaޕԙLT3
㕙㧦LT2㕙ߩർ஥ߦಽᏓߒޔ㜞ᐲ 450㨪480mߩ㕙ࠍᒻᚑߔࠆޕᒻᚑᐕઍ㧦⚂ 70kaޕԚL4㕙㧦 430㨪450m⒟
ᐲߩ㜞ᐲࠍ߽ߟޕᒻᚑᐕઍ㧦50~60kaޕԛLT5㕙㧦ಽᏓߪᭂ߼ߡᢿ ⊛ߢޔ㜞ᐲߪ 380㨪400m⒟ᐲޕ߹ߚޔ⼾
ේ᧲ㇱߩධ਄ဒߦߪ㜞ᐲ 250㨪310mᧄ㕙߇ᢿጀፗߦઃ⌕ߒߡಽᏓߔࠆޕᒻᚑᐕઍ㧦⚂ 40kaޕ 
ԜFT1 㕙㧦ᄢ↲ᷧධጯ߆ࠄධ⷏߳ᐢ߇ࠆᚸ⁁࿾ᕈߩᲑਐ㕙ߢޔゞ☜ၘᢿጀࠃࠅ᧲ߩ਄ᵹ஥ߦߪ߶ߣࠎߤಽᏓߒߥ
޿ޕ㕙ߩ㜞ᐲߪ਄ᵹߩ⠃␠ઃㄭߢ⚂ 240mޔ⼾ේઃㄭߢߪ㜞ᐲ 220mߦૐਅߒޔߐࠄߦධᣇ߳ㅪ⛯ߒߡ޿ߊޕᒻ
ᚑᐕઍ㧦⚂ 6kaޕԝFT2 㕙㧦ᄢ↲ᷧߦᴪߞߡᦨ߽ㅪ⛯ᕈߩࠃ޿㕙ࠍᒻᚑߔࠆޕ⍹ጟઃㄭߢ㜞ᐲ 270mޔම㗡ߢ
260mޔਅᵹߩᧉሶญߢ 230m⒟ᐲߣߥࠆޕᒻᚑᐕઍ㧦3.5㨪4kaޕԞFT3㕙㧦ᦨ߽ૐ૏ߩᴡጯߦធߒߚ૏⟎ߦಽ
Ꮣߔࠆޕ⍹ጟઃㄭߢ㜞ᐲ 270mޔਅᵹߩᷧᐩߢ 210㨪230mߣߥࠆޕᒻᚑᐕઍ㧦2.7㨪3kaޕ 
 
㧔㧞㧕ⵍኂߩ․ᓽ
࿑㧞ߦᧄ࿾ၞߩ࿾
ᒻಽ㘃ߣ࿾⴫࿾㔡ᢿ
ጀߩಽᏓࠍ␜ߔޕᧄ࿾
ၞߩゞ☜ၘᢿጀߪᩇ
┻ᨋጀߣථ⯗ጀߣߩ
㑆ߦߪߐ߹ࠇࠆ㍪᳓
㗁ጤߩጀ㕙ߦᴪߞߡ
ᵴേߔࠆ࠺࠲࠶࠴ࡔ
ࡦ࠻ᢿጀߣ⠨߃ࠄࠇ
ࠆ㧥㧕ޕ৻ᣇޔ1999ᐕ
࿾⴫࿾㔡ᢿጀߪਐ㒺
ᧃ┵ߩផቯᵴᢿጀߩ
૏⟎ࠃࠅ 100㨪500m⒟ᐲ⷏஥ߩૐ࿾ߦ಴⃻ߒߚޕ࿾⴫ߦ↢ߓߚᄌᒻߪ᧲਄߇ࠅߩૐⷺㅒᢿጀߩ․ᓽࠍ␜ߒޔ㗼⪺
ߥ᠌ᦛᏪߣߒߡ಴⃻ߒߡ޿ࠆޕᄌ૏࿾ᒻߩታ᷹ᢿ㕙ࠍ࿑㧟ߦ␜ߔޕ࿾⴫࿾㔡ᢿጀߩ❑ߕࠇᄌ૏㊂ߪA㧔ᧉሶᯅ᧲㧕
ߢ 4.8mޔB㧔Ꮢ౏Ⴤ㧕ߢ 7.3mޔC㧔ධ㓁ᯅ᧲㧕ߢ 3.2mߢ޽ߞߚޕ߹ߚޔ᠌ᦛᏪߩ᏷ߪA߆ࠄ㗅ߦ 29mޔ50mޔ
11mߣ߆ߥࠅᄌൻ߇ᄢ߈޿ޕߘߒߡޔ3࿾ὐߣ߽᠌ᦛ㗂ㇱઃㄭߦᒛജᕈߩ࿾Ḵࠍ઻߁ߩ߇․ᓽߣ޿߃ࠃ߁ޕᑪ‛ⵍ
ኂࠍߺࠆߣޔᢿጀࠍ߹ߚ޿ߛ߽ߩ߿᠌ᦛᏪౝߦ૏⟎ߒߡ޿ࠆ߽ߩߪ଀ᄖߥߊᄢ⎕ߒߡ޿ࠆޕ৻ᣇޔਅ⋚஥ߢߪⵍኂ
߇ዋߥߊޔᢿጀߦធߒߡ޿ࠆᑪ‛ߢߔࠄ⎕៊ߒߡ޿ߥ޿߽ߩ߇ᄙ޿ޕ਄⋚஥ߢ߽ᄌᒻᏪ߆ࠄዋߒ㔌ࠇߚᑪ‛ߦߪⵍ
ኂ߇߶ߣࠎߤ⷗ฃߌࠄࠇߥ߆ߞߚޕߎߩࠃ߁ߥ੐ታߪᑪ‛ⵍኂ߇ᢿጀᄌ૏ߩ⋥ធ⊛⚿ᨐߢ޽ࠅޔᢿጀ߆ࠄ㔌ࠇߚᑪ
‛ߦⵍኂ߇ߥ޿ߩߪᢿጀㆇേ߇߆ߥࠅ✭߿߆ߛߞߚߎߣࠍ෻ᤋߒߡ޿ࠆޕᄢౝઁ10㧕ߪടㅦ⸘⸥㍳߆ࠄᢿጀ⎕უߩ
ㅦᐲߪ 1㨪2m/⑽⒟ᐲߣផቯߐࠇࠆߎߣࠍㅀߴߡ߅ࠅޔ߆ߥࠅࠁߞߊࠅߣߒߚേ߈ߛߞߚޕߎߩߚ߼ޔᑪ‛ⵍኂߪ
ᒝ޿㔡േߦࠃࠆߩߢߪߥߊޔᄢㇱಽ߇࿾⋚ߩᄌ૏࡮ᄌᒻߦࠃࠆ߽ߩߛߣ್ᢿߢ߈ࠆޕ 
 
࿑㧞 ⼾ේ᧲ㇱߩ࿾ᒻಽ㘃ߣ࿾⴫࿾㔡ᢿጀ㧔Ბਐ඙ಽߪᬢ⾆ਃ㧔ᧂ౏⴫㧕ߦࠃࠆ㧕 
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㧡㧚บਛᏒߦ߅ߌࠆ㜞ጀ૑ቛߩⵍኂߣ 
࿾ᒻⅣႺ 
 
㧔㧝㧕ᑪ‛ⵍኂߩ᭎ⷐ 
บਛᏒߪੱญ⚂ 95ਁੱࠍᠩߔࠆบḧ╙ 3૏ߩᄢ
ㇺᏒߢޔบਛ⋆࿾߿߿ධㇱߦ૏⟎ߔࠆޕᏒⴝ࿾ਛᔃ
ㇱߩਛ࡮⷏࡮᧲ߩฦ඙ߪ࿾⴫࿾㔡ᢿጀ߆ࠄ⷏߳⚂ 4
㨪6km⒟ᐲ㔌ࠇߡ޿ࠆߚ߼ޔ㧘ⵍኂߪᲧセ⊛シᓸߛ
ߞߚޕߒ߆ߒޔᏒౝߪᒝ޿࿾㔡േߦⷅࠊࠇޔੱりⵍ
ኂ߿ᑪ‛ୟუ߇⊒↢ߒߡ޿ࠆޕᏒౝߢ᷹ቯߐࠇߚട
ㅦᐲߪ⴫㧟ߩㅢࠅߢ޽ࠆ11㧕
   บਛᏒߦ߅ߌࠆ඙೎ⵍኂ⁁ᴫ
ޕ 
11).
ᧄᏒߩੱりⵍኂߪᱫ⠪ 114ฬ㧘㊀்⠪ 48ฬ㧘ਔ⠪
ࠍวࠊߖߡ 162ฬߢੱޔ ญᲧ 0.017%ߢ޽ࠆޕ৻ᣇޔ
ోუ૑ቛ 2,803ᚭޔඨუ૑ቛ 3,743ᚭޔⵍኂ૑ቛߩ
ว⸘ 6,546ᚭߪᚭᢙᲧߢ 2.3%ߦ㆐ߔࠆޕᱫ்⠪₸ߦ
ኻߒߡ૑ቛⵍኂ₸߇ 2.3%ߣ⪺ߒߊ㜞₸ߥߩߪޔ㜞ጀ
૑ቛᑪ▽‛㧔એਅ㜞ጀ૑ቛߣ⒓ߔࠆ㧕ߩⵍἴ߇ᄙ߆
ߞߚߎߣࠍ෻ᤋߒߡ޿ࠆޕบਛᏒౝߦ߅޿ߡޔోუ
㜞ጀ૑ቛ 19᫟ޔหඨუ 21᫟ߢ
⸘ 40 ᫟ߩ㜞ጀ૑ቛߩⵍἴ߇ႎ
๔ߐࠇߡ޿ࠆ
ࠍ⴫㧠㧘඙ߏߣߩ
ᱫ்⠪ᢙߣ૑ቛⵍኂᚭᢙߩ⊒↢⁁ᴫࠍ࿑㧠ߦ␜ߒߚޕ 
11).ޕ߹ߚޔᱫ்⠪
ߪ࿾⴫࿾㔡ᢿጀ߇ㅢㆊߒߚർገ
඙ߦ࿶ୟ⊛ߦ㓸ਛߒߚޕ৻ᣇޔ
૑ቛⵍኂߪධ඙ߢᦨᄢࠍ␜ߒޔ
ർ඙ޔർገ඙ޔ᧲඙ߢ߽⋧ᒰᢙ
߇ⵍἴߒߡ߅ࠅޔᐢၞ⊛ߦⵍኂ
߇⊒↢ߒߡ޿ࠆὐߦ․ᓽ߇޽ࠆޕ
ർ඙ߢోუ߇ᄙ޿ߩߦኻߒߡධ
඙ߢߪඨუ߇࿶ୟ⊛ߦᄙ޿ߣ޿
߁࿾ၞᏅߪᵈ⋡ߐ 
ࠇࠆޕ 
㧔㧞㧕บਛᏒߩ࿾ᒻⅣႺ 
 บਛᏒਛᔃㇱߩ࿾ᒻࠍ࿑㧡߆ࠄ್⺒ߔࠆޕบਛᚸ⁁࿾㕙ߩ㜞ᐲߪ 130mઃㄭ߆ࠄ 40m⒟ᐲߩ㜞ᐲࠍ߽ߜޔ
ධධ⷏ᣇะߦ⚂ 0.96%ߩᐔဋ൨㈩ߢૐਅߒߡ޿ߊޕ㕙਄ߦߪᣥᵹ〝ࠍ〯ⷅߒߡ޿ࠆߣផቯߐࠇࠆ✛ᎹޔᩉᎹޔ᪢
Ꮉޔ㤗࿦㗡ᷧߥߤᄙᢙߩᴡᎹ߇ᦨᄢ௑ᢳᣇะߦධᵹߒߡ޿ࠆޕߎࠇࠄߪᚸ⁁࿾㕙ࠍਅೞߒߥ߇ࠄⰬⴕࠍ➅ࠅ㄰߃
ߔߣߣ߽ߦޔᵹ〝ߦᴪߞߡ▫⁁ߩ⼱ᐩૐ࿾ࠍᒻᚑߒߡ޿ࠆޕ㜞ᐲ 80mએਅߩㇱಽߢਅೞ߇⪺ߒߊߥࠅޔ⼱ᐩ߆
ࠄᦨᄢᲧ㜞 3㨪5mߩଚ㘩ፗࠍ↢ߓߡ޿ࠆޕㇺᔃㇱߢߪ✛ᎹޔᩉᎹޔ᪢Ꮉߩᵹ〝ઃߌᦧ߃߿⋥✢ൻ߇ㅴߺޔᑄᎹ
ൻ߿ᥧᷯൻߐࠇߡߒ߹ߞߚㇱಽ߽ᄙ޿ޕ৻ᣇޔᣣᴦᤨઍೋᦼߦ⸘↹࡮ᑪ⸳ߐࠇߚบਛᣥᏒⴝ࿾ߪ㜞ᐲ 65㨪90m
㑆ߩᚸ⁁࿾ḝ᳓Ꮺ਄ߦ૏⟎ߒߡ޿ࠆޕߎߩߚ߼ޔ㜞ᐲ 60㨪75mઃㄭߦ⼱㗡ࠍ߽ߜධᵹߔࠆ㧢ᧄߩዊᴡᎹ߇⹺߼
ࠄࠇࠆޕ߹ߚޔ᧲ㇱߩᣫᷧߪ⚂ 200㨪300mߩ᏷ᐢ޿᳚Ửේࠍዷ㐿ߒߡ޿ࠆޕ 
 
࿑㧟 ࿾⴫࿾㔡ᢿጀߩታ᷹ᢿ㕙㧔૏⟎ߪ࿑㧞ߦ␜ߔ㧕 
  ⴫㧟 บਛᏒߩടㅦᐲ㧔ࠟ࡞㧕11) 
඙ฬ ု⋥ടㅦᐲ ධർടㅦᐲ ᧲⷏ടㅦᐲ
ർ඙ 㪈㪉㪐㪅㪊 㪈㪏㪉㪅㪌 㪉㪉㪈㪅㪈
ർገ඙ 㪈㪐㪋 㪋㪊㪏㪅㪎 㪊㪋㪏㪅㪎
ධ඙ 㪈㪌㪊㪅㪊 㪉㪇㪏㪅㪉 㪉㪌㪍㪅㪐
⷏඙ 㪈㪇㪐㪅㪎 㪉㪊㪇㪅㪎 㪈㪌㪍㪅㪏  
     ⴫㧠 บਛᏒߩⵍኂ⁁ᴫ 11) 
඙ฬ ᱫ⠪ ㊀்⠪ ᱫ்⠪ᢙ ోუ૑ቛ ඨუ૑ቛ ⵍኂᚭᢙ
ਛ඙ 㪈 㪇 㪈 㪊 㪉㪋 㪉㪎
᧲඙ 㪐 㪈㪇 㪈㪐 㪊㪋 㪋㪇㪈 㪋㪊㪌
⷏඙ 㪈 㪈 㪉 㪈㪍 㪍㪐 㪏㪌
ධ඙ 㪌 㪉 㪎 㪏㪋㪍 㪉㪃㪈㪌㪏 㪊㪃㪇㪇㪋
ർ඙ 㪇 㪇 㪇 㪈㪃㪉㪇㪌 㪋㪉㪏 㪈㪃㪍㪊㪊
⷏ገ඙ 㪈 㪇 㪈 㪇 㪐㪐 㪐㪐
ධገ඙ 㪇 㪇 㪇 㪇 㪈㪍㪋 㪈㪍㪋
ർገ඙ 㪐㪎 㪊㪌 㪈㪊㪉 㪍㪐㪍 㪊㪐㪌 㪈㪃㪇㪐㪈
✚⸘ 㪈㪈㪋 㪋㪏 㪈㪍㪉 㪉㪃㪏㪇㪇 㪊㪃㪎㪊㪏 㪍㪃㪌㪊㪏  
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 ࿃ⷐ↢⊒ߣኂⵍߩቛ૑ጀ㜞㧕㧟㧔
⸘ߩ᫟ 02 უඨߣ᫟ 81 უోߪߦ㧡࿑ޕ߁ࠃߺߡߒ⸛ᬌ߈ߠߣ߽ߦ㧡࿑ࠍଥ㑐ߩߣኂⵍ‛ᑪߣႺⅣᒻ࿾ߦ߉ߟ 
 ޕࠆߔ⚂ⷐࠍὐࠆࠇขߺ⺒ࠄ߆ࠇߎޕ߻฽ࠍ%59 ߩቛ૑ጀ㜞ἴⵍߩᏒਛบޔࠇߐ␜߇⟎૏ߩቛ૑ጀ㜞ߩ᫟83
ޔ᫟9 ߩᄙᦨ߇m05㨪04 ᐲ㜞ޔᨐ⚿ߩߘޕߚߒ⸛ᬌࠍᏓಽኂⵍߦߣߏm01 ᐲ㜞ߡ޿߅ߦ㑆m031㨪04 ᐲ㜞㧕㧝
Ꮣಽ߇᫟22 ߦ㑆ߩm011㨪07 ᐲ㜞ޔߜࠊߥߔޕࠆ޿ߡߞߥߣ㗅ߩ᫟6 ߦm011㨪001ޔ᫟8 ߦm08㨪07 ߢ޿ᰴ
Ꮣಽ߇ቛ૑ጀ㜞ߩᢙᄙޔࠅ߅ߡߒ⥌৻ߣ࿾ⴝᏒᔃਛߩᏒਛบߪᏪᐲ㜞ߩߎޕࠆߔਛ㓸ߦߎߎ߇%9.75 ߩ૕ ోޔߒ
߇ኂⵍߩ᫟9 ߡ޿߅ߦਅએm05 ᐲ㜞ߩㇱධߚߞߚ㓒ࠄ߆࿾ⴝᏒޔᣇ৻ޕࠆࠇࠄ߃⠨ߣࠆߔଥ㑐ߦߣߎࠆ޿ߡߒ
 ޕ߁ࠈ޽ߢⷐ㊀ߪὐࠆ޿ߡߒਛ㓸
࡮ධ㆏㋕ࠆ޽ߢ࿾ⴝᏒᣂޔߡߒኻߦߩߚߞߛ᫟5 უඨޔ᫟21 უోߪߢ஥⷏࡮ർߩ㆏㋕ࠆߔ⟎૏߇࿾ⴝᏒᣥ㧕㧞
ᑪ޿ฎߩઍᐕ▽ᑪߢ⠪೨ޔ߇ࠆ޽ߢ᣿ਇߪ↱ℂߩߎޕࠆߥ⇣߇ᴫ⁁ኂⵍߡߞ޽ߢ᫟41 უඨޔ᫟7 უోߪߢ஥᧲
 ޕࠆࠇߐ⋡ᵈߢὐࠆ޿ߡߒ↢⊒ߦ⊛ਛ㓸߇ᢙඨ⚂ߩቛ૑ጀ㜞უඨ࡮უోߪߢ⠪ᓟޕࠆ޽߇ᕈ⢻นߚߞ߆ᄙ߇‛
߼භࠍ%36 ߩ૕ోޔࠅ޽᫟42 ߇ኂⵍߩቛ૑ጀ㜞ࠆߔ⟎૏ߦౝ࿾ૐᐩ⼱ޔߩ߽ࠆߔធߦࠇߘ߮ࠃ߅〝ᵹᎹᴡ㧕㧟
Ꮉᩉ㧘ⴝᒝ࿖ߩ޿ᴪᎹ✛ߪߢ஥⷏ർ㆏㋕ޕࠆߖߐቯផࠍߣߎߟ߽ࠍଥ㑐ߥធኒߣᒻ࿾Ꮉᴡ߇࿃ⷐኂⵍߪࠇߎޕࠆ
ߩᷧᣫޔߪߢ஥᧲㆏㋕ޔᣇ৻ޕࠆ޿ߡߒუోߪቛ૑ጀ㜞ߩߤߥᑆ⪇ᐔ᣹ߩ޿ᴪᷧ㗡࿦㤗ޔ〝᳃ਃ߿ⴝᣂ㍪ߩ޿ᴪ
ㇱᵹਅߩᷧᣫޔᎹᩉ߿Ꮉ✛ߪߢ஥ධ㆏㋕ޔߚ߹ޕࠆ޿ߡߓ↢߇ኂⵍߩ᫟㧠უඨޔ᫟㧝უోߢ〝ᵹᣥ߿޿ᴪේỬ᳚
ߚߒἴⵍ߇ᚭ143 ߒ੢ᱫ߇ฬ4ޔߦߊߣޕߚߒἴⵍߦ⊛ਛ㓸߇᫟01 ߻฽ࠍ᫟4 უోߢ࿾ૐᐩ⼱߿〝ᵹࠆߚ޽ߦ
ߎ߇᫟4 ߩరਃᄢᔃᢥߚߒἴⵍ߇ᚭ604ޔᮝᄢ⥝ਛߚߒἴⵍ߇ᚭ03ޔኅ৻ਅᄤߚߒἴⵍ߇ᚭ231ޔ⇇਎ᣂ᣽ᓼ
ᢢ෼߇Ꮉᴡዊઁߩߘ߿ᷧ㗡࿦㤗㧘ᎹᩉޔᎹ✛ޔᷧᣫߪၞ࿾ߩߎޕ㧕㧡࿑㧔ࠆ޽ߢቛ૑ጀ㜞უోߥ⊛⴫ઍߩ඙࿾ߩ
 ޕߔ␜ߦታᅤࠍߣߎߚߒ↢⊒ߦၞ࿾ߥᖡഠߩႺⅣᒻ࿾߇ኂⵍߥೞᷓߩߎޔࠅ߅ߡߒᚑᒻࠍᏪ࿾Ḩૐࠆߔᵹวߒ
ᭈ㛉ޔ႐ゞ㚢ਅ࿾߿ᑼᒻ࡯ࠖ࠹ࡠࡇߩ㓏 2㧘1ޔߡߒߣ࿃ේኂⵍߩቛ૑߿࡞ࡆጀ㜞ࠆࠃߦ㔡࿾ 129ޔߢ߹ࠇߎ
㧕21ߚ߈ߡࠇߐ៰ᜰ߇ߤߥ‛▽ᑪߥ㔀☻ࠆࠃߦ੐Ꮏ߈ᛮᚻޔḰၮ㔡⠴߁޿ߣಽඨ⚂ߩᧄᣣޔ㒱ᰳ⊛ㅧ᭴ߚߞ޿ߣ
߇ᕈ⢻นࠆ޿ߡߒਈ㑐ߊ߈ᄢߦኂⵍ߇⾰ᕈߩ⋚࿾ጀ⴫ߚࠇߐ㈩ᡰߦႺⅣᒻ࿾ࠄ߆଀੐ߚߒ␜ߦ਄ޔߒ߆ߒޕ㧕31
ߥ⇣ޔᨆಽߩߡ޿ߟߦ⾰࿾ጀ⴫߿㘃ಽᒻ࿾ޔߦ߽ߣߣ⸛ᬌߩߤߥᓽ․ߩㅧ᭴▽ᑪޔ᧚⚛߿ઍᐕߩ‛ᑪἴⵍޕࠆ޽
 ޕ޿ߚߒ៰ᜰࠍߣߎ޿ᄙ߇㗴⺖߈ߴࠆ߼ㅴࠍ⸛ᬌᓟ੹ޔߤߥセᲧߩᴫ⁁ኂⵍࠆߌ߅ߦᏒㇺઁߩႺⅣᒻ࿾ߚߞ
 
 㧕ᚑ૞ࠅࠃߤߥ4 ⴫㧔Ꮣಽߩቛ૑უඨ࡮უో߮ࠃ߅⠪்㊀࡮⠪ᱫߩᏒਛบ 㧠࿑
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      
࿑㧡 บਛᏒߩⵍἴߒߚ㜞ጀ૑ቛߩಽᏓ߅ࠃ߮࿾ᒻߣ᳓♽  (  11㧕ࠃࠅ૞ᚑ ) 
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㧢㧚߹ߣ߼ 
㧔㧝㧕บḧߦ߅ߌࠆ⥄ὼἴኂߪᲤᐕ➅ࠅ㄰ߒ⊒↢ߔࠆบ㘑߅ࠃ߮ᵩ᳓ߦࠃࠆ߽ߩ߇ᦨ߽㊀ⷐߢ޽ࠆޕߒ߆ߒޔㆊ
෰ 30ᐕ㑆ߢ 921࿾㔡ἴኂߩᏂᄢߐߪ⓭಴ߒߡ޿ࠆޕ߹ߚޔห⒟ᐲߩ⋥ਅဳ࿾㔡ߪ 40ᐕ⒟ᐲߩ㑆㓒ߢ➅ࠅ㄰ߒ
⊒↢ߒߡ߈ߚޕ 
㧔㧞㧕⼾ේᏒ᧲ㇱߩゞ☜ၘᢿጀᴪ޿ߦ↢ߓߚ࿾⴫࿾㔡ᢿጀߣᑪ‛ⵍኂߣߩ㑐ଥࠍᬌ⸛ߒߚޕⵍኂߩ⊒↢ⷐ࿃ߪㅒ
ᢿጀߦ઻߁᠌ᦛᏪౝߦ㒢ቯߐࠇߡ߅ࠅޔ࿾⴫ߩᄌ૏ᄌᒻߦࠃࠆ⋥ធ⊛⚿ᨐߢ޽ࠆޕᒝ޿࿾㔡േߦࠃࠆ⎕უ߇ਥⷐ
࿃ߣߪ⠨߃ࠄࠇߥ޿ޕ 
㧔㧟㧕บਛᏒߦ߅ߌࠆ㜞ጀ૑ቛߩⵍኂߣ࿾ᒻⅣႺߣߩ㑐ଥࠍᬌ⸛ߒߚ⚿ᨐޔⵍἴ㜞ጀ૑ቛߩ 6ഀᒝ߇ᵹ〝ᴪ޿߹
ߚߪ⼱ᐩૐ࿾ౝߦ૏⟎ߒߡ߅ࠅޔ⴫ጀߩエᒙ࿾⋚ߩᓇ㗀ࠍ෻ᤋߒߡ޿ࠆߣផቯߐࠇࠆޕⵍኂታᘒߣ࿾ᒻⅣႺߣߩ
㑐ଥߦߟ޿ߡᬌ⸛ߔࠆߎߣߪ੹ᓟߩ㊀ⷐߥ⺖㗴ߢ޽ࠆޕ 
 
⻢ㄉ㧦ᧄ⎇ⓥࠍㅴ߼ࠆߦᒰߚߞߡޔบḧᏧ▸ᄢቇᴉᶻᢅ೽ᢎ᝼ޔᄢṽᛛⴚቇ㒮⸵⪇᧣ฬ⹷ᢎ᝼ޔᓆൻᏧ▸ᄢቇᬢ
⾆ਃᢎ᝼ߦߪ‛ᔃਔ㕙ߦࠊߚߞߡⷫߒߊߏᜰዉ޿ߚߛ޿ߚޕ߹ߚޔบਛᏒ࿖┙⑼ቇඳ‛㙚ߩ๓ᓼᫎ᳁߅ࠃ߮ 921
࿾㔡ᢎ⢒࿦඙ߩ㤛ཅᘢߐࠎߦߪ⃻࿾ߢⷫಾߥഥ⸒ࠍ޿ߚߛ޿ߚޕએ਄ߩ⊝ߐࠎߦෘߊᗵ⻢↳ߒ਄ߍ߹ߔޕ 
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㧞㧕ᄥ↰㓁ሶ㧦บḧਛㇱ㓸㓸ᄢ࿾㔡ߦࠃࠆ࿾㔡ᢿጀ ╙ 1ႎ, ࿾⾰࠾ࡘ࡯ ,ࠬ543,7~14,1999. 
㧟㧕ਛᨋ৻᮸㧦921บḧ㓸㓸࿾㔡ἴኂߩ․ᓽߣ㔡ἴኻ╷ߩ⺖㗴, ✚วㇺᏒ⎇ⓥ,72,117~133,2000. 
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